High binding capacity of cyclophilin B to chondrocyte heparan sulfate proteoglycans and its release from the cell surface by matrix metalloproteinases: possible role as a proinflammatory mediator in arthritis.
To study cyclophilin B, a protein newly identified as a secretion product of cultured chondrocytes, in the context of chondrocyte pathobiology. Cyclophilin B was purified by sequential chromatographic processing of the secretion medium of cultured guinea pig chondrocytes. Its presence both at the surface of chondrocyte monolayers and in cartilage was demonstrated by immunohistochemistry. Binding sites at the surface of chondrocytes were characterized by Scatchard plot analysis using (125)I-labeled cyclophilin B, and by glycosidase treatments. The release of cyclophilin B from chondrocytes by activated matrix metalloproteinases (MMPs) was studied by Western blot analysis. Cyclophilin B was present at the surface of cultured chondrocytes and within cartilage, both in cells and in the extracellular matrix, with a particularly intense staining in the superficial layer. It was secreted constitutively by chondrocytes and cartilage explants. Its secretion was enhanced after treatment with its pharmacologic binding partner, cyclosporin A (CSA). Experiments with (125)I-labeled cyclophilin B demonstrated the presence of high-capacity, low-affinity, NaCl-sensitive binding sites at the surface of chondrocytes. Cell-bound cyclophilin B could be released by heparinase treatment, demonstrating binding to pericellular heparan sulfate proteoglycans (HSPGs). Chondroitinase or keratanase treatments had no effect. MMPs 1, 2, 3, 9, and 13 released intact cyclophilin B from the cell surface, probably by cleavage of HSPGs. This effect was reversed by the broad-spectrum MMP inhibitor, marimastat. Cyclophilin B is a secreted CSA-binding protein involved in inflammatory events. It can induce chemotaxis in human neutrophils and T lymphocytes. The finding that cyclophilin B is an intrinsic component of cartilage and that it can be released by MMPs suggests that it has a role in the pathogenesis of arthritic diseases, even more so since its signaling receptor is present within the inflamed joint both on T cells and in the rheumatoid synovium.